Employee performance assessment is a way to know the quality of work performed by employees. This research was conducted to analyze the performance of existing employees in the Department of Population in Tomohon City by using Fuzzy Inference System Sugeno Method. Fuzzy model used the Sugeno fuzzy model order one. The process by doing substractive clustering to form membership functions and generate cluster centers and sigma, and the clustering of substractive fuzzy inference system will be established to create a rule. Overall analysis and variables is processed by using Matlab R2013a application assistance. In this research, the establishment of rule divided into two, namely staff and managers. Staff have four rules, while managers have five rule.
INTRODUCTION
Performance assessment is a way to know the capabilities of each employee in an organization, because assessment of the managers can obtain materials considerations for developing human resources in the organization that he leads. On government agency, Civil Servants is required in organizing the task of government in community service apparatus because they are servant of country and community too. In an effort to improve the quality of performance of an employee, the government issued Government Regulation on Job Achievement Assessment of Civil Servant (Government Regulation No. 46/2011).
Employee performance assessment is very necessary in government agency, as it aims to gives evaluation for employees to improve performance. Assessment system conducted in each department in Tomohon, especially in the Department of Population under Government Regulation on List Of Assessment Work (Government Regulation No. 10/1979) . List Of Assessment Work consists of eight (8) elements assessed, which consists of loyalty, achievement, responsibility, devotion, honesty, cooperation, initiative and leadership. Each element of the assessed valuation in the figure. if 91-100 (very good), 76-90 (good), 61-76 (enough), 51-61 (medium) and 50 and below (less). In the reality the objective of this assessment system is still less and just a formality, so that the performance assessment becomes invalid. Assessment system with List Of Assessment Work tended as a formality only and not directly related to what is done by civil servants.
This research was conducted to generate evaluation system of employee performance to became objective. Determination of criteria and sub-criteria assessment based on List Of Assessment Work. The completion of this research using Fuzzy Inference System of Sugeno method order one, which includes fuzzification process, the establishment of the rule, then deffuzikasi and testing..
LITERATURE REVIEW 2.1 Research Preview
Research to determine how much laboratory assistants will be accepted at the time of recruitment by using fuzzy inference system sugeno method. This research is done to calculate the total of ideal assistant for a laboratory. The research result is a supporting tool for determine the ideal sum of accepted laboratory assistant in the recruitment process using rules, criterion that already determined such as previous total number of assistant, outgoing assistant and sum of practice participant [1] . Fuzzy inference system sugeno method also is used to predict bottled mineral water production. This research goal is to predict how many production total by applying the fuzzy inference system sugeno method order one based on variables total of demand, total of stock, production machine capability and available production cost [2] . Fuzzy inference system sugeno method to analyze the health, safety, and environment (HSE) in the combustion unit. The research is done to analyze the most suitable event, condition and application pattern for cement industry in determining HSE. The final result is the suitable sugeno method to determine the HSE value. The simulation design on the combustion unit of cement industry is using some membership functions such as trapezium, triangle and gaussian [3] . In this research, the fuzzy inference system with the Sugeno method is used to analyze employee performance assessment based on the variables input of criteria and sub-criteria. The end result is the establishment of the rule of staff and leadership, and also the grading of performance
Assessment Performance Employee
Performance assessment of civil servants is done periodically. The performance grading goal is to oversee the end result of civil servant in doing his duty and also to see the shortage and the excess of civil servant in doing his duty. The performance grading result is used as consideration material in the coaching of public officer, such as promotion, the appointment of position, education and training, also award give away. The performance grading of civil servant is based on Government Regulation No. 10 year 1979. The components graded are: loyalty, work in progress, responsibilities, compliance, honesty, cooperation, initiative and leadership. Each component graded has subcomponents. The grade for implementation of work is stated in words and numbers below: [4] verry good = 91 -100 good = 76-90 enough = 61-75 medium = 51-60 less = 50 and below
Fuzzy Logic
Fuzzy logic is a logic that has fuzzy value or vagueness between right and wrong. In theoretical fuzzy logic, a value can be right and wrong at the same time. But how big is the "right" and "wrong" of the value is dependent on membership weight that it has [5] . Fuzzy logic is a method of problem solving that is very robust with a variety applications embedded and information processing. Fuzzy provides a simple way to infer from vague, ambiguous and imprecise information. [6] . Fuzzy logic is a way to map the input into an output space. Fuzzy logic use a kind of word term to describe the value of a variable. Fuzzy logic work by using degree of membership of a value and then used to determine the expected result based on determined specification. [7] .
Fuzzy Inference System (FIS) Sugeno Method
Fuzzy inference system is a popular methodology to implement fuzzy logic. Fuzzy inference system is one of the most famous applications of fuzzy logic and fuzzy set theory [8] . Where Ai is the i-th fuzzy set as antecedence and pi is the i-th firm constant and q also is a contant in the consequence.
The defuzzification process is done by calculating the average value. In this research the membership function for Sugeno model ordo one is using Gaussian bell membership function and the equation is : [9] 
Subtractive Clustering
Substractive Clustering based on the size of potential (density) of data points in some space. The basic concept ofsubstractive clusteringis determining the area within variable that has highest potential compared to other data point. A data point which has highest neighbor will become a cluster center, after subtracted with its density. The algorithm will chose other point that has highest neighbor to become the next cluster center. This process will iterate until all data points is tested.. If there are N data : X 1 , X 2 ,...,X n and we state that the data is already normalized, the density of point Xk can be calculated using equation:
Where ||X k -X j || is the distance between X k and X j , and r is positive constant known as radius. After calculating the density of each points, then the point that has the highest density is chosen as cluster center.Then, other point's density surrounding the chosen point will be subtracted using equation:
Where r b is a positive constant. The result of substractive clustering is a cluster center matrix (C) and sigma (σ) that will be used in Gaussian bell membership function. [10] 
Establishment of Fuzzy Inference System with Subtractive Clustering
The design of fuzzy inference system based on the clustering result for Sugeno Method order one. Beforehand, we separate the input variables from output variables. For example, the number of input variable is m, and the output variable is i, the rules can be formed as followed lists:
A ij is the i-th rule and j-th variable of fuzzy sets as the antecedence  K ij is the coefficient of the fuzzy output equation for i-th rule and j-th (i=1,2,...,r; j=1,2,...,m), and k 10 is the constant for the fuzzy output equation for i-th rule  "o"-sign is used as the operator of the antecedence (in this research, it's a product operator) The number of rules created will the same as the cluster formed on previous step. For example, if the clustering process produce 5 cluster center, the fuzzy inference system rules will also have 5 rules. [9] 
METODOLOGY RESEARCH
In this research there are steps that will be done: 1.
Problem identification, i.e. determining the criterion and sub-criteria that will be used to grade 2.
Data gathering. In this step, manager grade it's staff based on the criterion and sub-criteria that already determined. 3.
Data processing that include: -Fuzzification process which is: creating fuzzy set for each input variable and output variable. In this step we use subtractive clustering to get the membership function (MF) needed. -Rule base forming by combining some input variable.
We complete the steps by carrying clustering product into next step which is creating the consequence equation of the fuzzy rule base. -The affirmation by defuzzification method using weighted average to get final Z value of the employee grade
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RESULTS AND ANALYSIS 4.1 Determination of Criteria and Sub Criteria
Grading criteria used is based on List Of Assessment Work grading that currently used in Department of Population when grading it's officer. The grading criteria can be seen at Table 1 . 
Initiative
Without waiting direction and order from the head, make own decision or do something needed in doing his/her duty as long as not contradict with the head general policy. Try to find new work procedures to obtain efficiency and maximum results. Give advice that considered good and useful for the head, asked or not asked that correspond with the duty.
Leadership
Master the entirely of duties Make decision well and quickly Give opinion clearly to others Able to decide the priority well Act firmly and not take sides Give good examples Try to bring up and develop cooperation Know the ability and the limitation of subordinates Try to arouse spirit and activate the subordinates in doing their duties Pay attention to the chance and support the development of subordinates Want to consider the subordinates advices
The Analysis by using Fuzzy Inference System Using Sugeno method
In this research, there are two steps that need to be done. First, subtractive clustering and then second, building fuzzy inference system using fuzzy subtractive clustering. The first step is needed to build the membership function (antecedence part of the rule) where the second step's goal is to build Z part of the rule (consequence) using least squared method.
Subtractive Clustering
In the subtractive clustering, we need to input which data that need to be clustered. We define some constant parameter for subtractive clustering, i.e. radius, squash factor, accept ratio, reject ratio, minX, maxX as such:
Jari-jari = 0.3 sqshFactor = 1.25 acceptRatio = 0.5 rejectRatio = 0.15 minX = 0 0 0 0 0 0 0 0 maxX = 100 100 100 100 100 100 100 100
Next, we normalize the input data: Next, we calculate the first potential (density) of each data point and choose the highest density (potential) by using the equation (2) . Density result : (see Table. 4) From the above matrix, we can see that the highest density is on data point 15 which is 7.3455. Therefore, the 15-th data point is chosen as cluster center.
After we choose the highest potential (density) then we loop the process. In this research, there are 4 loops. Iteration stops at the fourth loop because there are no data point that have potential to be cluster center. Iteration will be stop when the ratio <reject ratio. The iteration process will produce number of cluster, cluster center and sigma. 
Establish a Fuzzy Inference System with Subtractive Clustering
Next step is to complete the consequence part of the fuzzy rule using sugeno method order one. We take the cluster center and sigma from previous step as such: 

The equation is solved based on the resulting cluster thus we can obtain Z equation for each rule as the output. The process is by calculating degree of membership for each data point and then normalize until we get U matrix. The matrix U is obtained by using the equation:
Normalization process is calculated by dividing d k ij and d k i(j+1) against total degree of membership of data point i on cluster k:
The solution is below: Rule number 1 Degree of membership for each data point on rule (cluster) 1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0102 0.0080 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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From the k coefficients matrix above, we can build Z part for each rule, so that: The above process is the calculation process for staff, the same process is performed for building Z part for manager's rule until we obtain the k coefficients matrix below: As we can see, there are differences between staff's rules and Manager's rules, which is, there are four rules for staff, where the rules for manager is five.
Establishment of Rule
In this research, the rules is categorized into two parts: for staff and for manager. Staff has 4 rules where manager has 5 rules.
The following lists are rules for staff:
[R1] IF(C1 is in1cluster1) and (C2 is in2cluster1) and (C3 is in3cluster1) and (C4 is in4cluster1) and (C5 is in5cluster1) and (C6 is in6cluster1) and (C7 is in7cluster1) THEN (out is Z1) [R2] IF(C1 is in1cluster2) and (C2 is in2cluster2) and (C3 is in3cluster2) and (C4 is in4cluster2) and (C5 is in5cluster2) and (C6 is in6cluster2) and (C7 is in7cluster2) THEN (out is Z2) [R3] IF(C1 is in1cluster3) and (C2 is in2cluster3) and (C3 is in3cluster3) and (C4 is in4cluster3) and (C5 is in5cluster3) and (C6 is in6cluster3) and (C7 is in7cluster3) THEN (out is Z3) [R4] IF(C1 is in1cluster4) and (C2 is in2cluster4) and (C3 is in3cluster4) and (C4 is in4cluster4) and (C5 is in5cluster4) and (C6 is in6cluster4) and (C7 is in7cluster4) THEN (out is Z4) These are rules for Managers:
[R1] IF(C1 is in1cluster1) and (C2 is in2cluster1) and (C3 is in3cluster1) and (C4 is in4cluster1) and (C5 is in5cluster1) and (C6 is in6cluster1) and (C7 is in7cluster1) and (C8 is in8cluster5) THEN (out is Z1) [R2] IF(C1 is in1cluster2) and (C2 is in2cluster2) and (C3 is in3cluster2) and (C4 is in4cluster2) and (C5 is in5cluster2) and (C6 is in6cluster2) and (C7 is in7cluster2) and (C8 is in8cluster5) THEN (out is Z2) [R3] IF(C1 is in1cluster3) and (C2 is in2cluster3) and (C3 is in3cluster3) and (C4 is in4cluster3) and (C5 is in5cluster3) and (C6 is in6cluster3) and (C7 is in7cluster3) and (C8 is in8cluster5) THEN (out is Z3) [R4] IF(C1 is in1cluster4) and (C2 is in2cluster4) and (C3 is in3cluster4) and (C4 is in4cluster4) and (C5 is in5cluster4) and (C6 is in6cluster4) and (C7 is in7cluster4) and (C8 is in8cluster5) THEN (out is Z4)
[R5] IF(C1 is in1cluster5) and (C2 is in2cluster5) and (C3 is in3cluster5) and (C4 is in4cluster5) and (C5 is in5cluster5) and (C6 is in6cluster5) and (C7 is in7cluster5) and (C8 is in8cluster5) THEN (out is Z5) After we form both rules for staff and manager, we must put these rules on test then compare it to existing List Of Assessment Work. Beforehand, we must calculate z and alpha-predicate for each rule. Both values will be used on defuzzification process using weighted average method as seen on this equation: In the following part, we will take one example each from performance grading and fuzzy calculation process for staff and manager. (see Table. 5 and Table. 6) Using the same method, we can compute z and alpha-predicate value for Manager's rules (see Table. 15 - Table. 24). 
